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 SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM !ATMOSPNERIC REVIT. FMEA NO 06-1C -0171 =2  REV:08/10/88
ASSEMBELY :ATMOS MAXEUP CONTROL CRIT. FUNC: 1R
P/N RI  :MC250-0002-2020 CRIT. HDW: 2
P/N VENDOR:2666=0001=2) CARLETON VEKICLE 102 103  1u4
QUANTITY :2 = EFFECTIVITY: X X X

:ONE PER ‘LOOP PRASE(S): PL 1O X 00 X DO X LS

:TWC PER SUBSYSTEM

A-FASE PB-PASS (C=-PASS

FREFARED BY: APPROVED ’ -jr T AP
DES M, PRICEUAL oIS oF . SSH N} ¥
REL N, L. STEISSLINGERHEREL REL %o, Z T by
4E S. MOR QE - v]. el £/
ITEM:
LATCHING VALVE, NITROGEN SYSTEM SELECTCR = MOTOR OFEBEATED
FUNCTION: h T
PROVIDES CAPABILITY T¢ SELECT THE UTILIZATION LOGEF FOR THE NITROGEN WHTCY
LEAVES THE -SUPPLY TANKS. PREVENTS THE PRESSURIZATION OF MNITROGEN
RECULATORS WHICH ARE NCT IN USE TO SUPPLY CABIN DEMANDS.
FAILDORE MODE;:
EXTERNAL LEARAGE
CAUSE(S):
VIBRATION, MICHANICAL SHOCK, CCRROSION
EFTECT(5) OM: -

{A)SUBSYSTEN (B)INTERFACES {CIHSSIM_SD}mmm

(A) ISOLATION OF A LEAR UPSTREAM OF THE MOPFET RESULTS IN 1OSS .OF NORMAL
USE OF BOTH N2 LOOPS. _ )

(B) CORRECTING ACTION DEACTIVATES BOTH N2 LOOPS REMOVING N2 PRESSURE FROM
THE WATER TANKS, FAYLOAD AND CABIN MAKE-UP SYSTEM, UNTIL REQUIRED.

(C} POSSIBLE PARLY MISSION TERMINATION UEPENDING UFON LEAKAGE RATE.

(D} ¥O EFFECT. ' | |

(E) PUNCTIONAL CRITICALITY EFFECT = SICOND ASSOCIATED FAILURE WHICH
RESULTS IN LOSS OF N2 MAXKE-UP CAPABILITY RESULTS IN LOSS OF ABILITY TO

SUPPORT AN 0.0 PSIA CONTINGENCY AND LSS OF ABILITY TO PURGE CABIN IN
CASE OF A CONTAMIMATED CABIN, - -
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" SHUTTLE CRITICAL ITEMS LIST - ORAITER

SUBSYSTEM :ATMOSPHERIC REVIT. FMEA NO 06-1C =017% =2  REV:08/10/88
DISPOSITION & RATIONALE:

(A)DESICK (B)TEST (C}INSPECTION (D)FATLURE HISTORY (E)OFERATIONAL USE

(A) DESIGH

VALVE BODY IS MADE OF S5061=T6 ALIMINUM ANODIZED FOR CORROSIGON RESISTANCE.
FITTINGS ARE MADE OF PHM 13-8 CONDITION A CRES, WHICH IS PRECIPITATION
HARDENED CORROSION RESISTANT STEEL AND HAS A HIGH STRENGTH TO WEIGHT
RATIO. STATIC SEALS ARX MADE OF SILASTIC 675 SILICONE RUBBER. SILASTIC
673 SILICCNE EHUZBEER HKAS GOOD RESISTANCE TO ENVIRONMENTAL ISPOSURE,
FLEXING AND FATEGUE. IT ALSO HAS LoW FLAMMARILITY AND QUTGASSING. THE
QIONE RESISTANCE OF STILICONE RUBAIR IS EXCELLENT. THE BELLEVILLE SPRING
IAICHING HAS NO SLIDING PARTS, IS HIGHLY RELIABLE, AND HAS A STARLE
POSITION HOLDING FORCE. CONSTANT SEAT FORCES DUE TO BELLEVILLE ClosIng
SPRING ELIMIMATE EXCESS SBAL AND SEAT WEAR. THE LATCHING MECHANIZM,
COMFRISING A DUAL, TRC POSITICN, BELLEVILLE SPRING SET FPROVIDES POSITIVE
DETENTING BY ASSURING TWO STABLE POSITION-HOLDING FORCES; VALVE GPEN AND
VALVE CLOSED. PFOLYIMIDE VALVE SEAT HAS AN ADEQUATE SEAT FOOTPRINT WHICH
HAS AN EFFECTIVE SEAL EVEN IN THE PRESENCE OF FOREIGN MATERIAL IN TEE
SEAT AREA. THR . VALVE STEM 13 HIGHLY POLISHED FoR EASE OF OPERATION
(RIDUCED FRICTION PROTECTS SEALS). THE VALVE STEM HAS RELUNDANT SEALS
WHICH GIVE ADDED PROTECTION AGAINET EXTERNAL LEAKAGE. INLET/QUTLET PORTS
ARE FILTIR PROTECTED TO 25 MICRONS.

{B}) TE=T

ACCEPTANCE TEST - PROOF PRESSURE AT 5000 PSIG FOR A MINTMUM OF 2 MINUTES.
EXTERNAL LEAKAGE TEST AT 13%0 P3IC FOR 15 MINUTES MINIMUM, 0.4 SCCM MAY
LEAEAGE. INTERNAL LEAKAGE TEST AT 331%0 PSIG FOR 15 MINUTES, 2.% SCCM MAX
LEAKAGE.

QUALIFICATION TEST = LIFE CYCLE TESTING - 1000 CYCLES AT 3300 +/-20 FSIG.
BURST PRESSURE 1§ €600 PSIG. SUBJECTED TO THE FOLLOWING AS PART OF TUE
N2/AUX 02 SUPPLY PANEL:  BANDOM VIERATION SPECTRUM = 20 TO 150 HZ
INCREASING AT & DBE/OCTAVE TO 0.03 G#*2/HZ AT 150 HZ, CONSTANT AT 0.01
Ga*2/HZ FROM 150 TO 1000 HZ, DECREASING AT & DD/OCTAVE FROM 1000 TC 2000
RHZ FOR 48 MINUTES PER AXIS FOR THREE ORTHOGONAL AXES. DESIAN SHOCK - 24
G TERMINAL SAWTOOTH PULSE OF 11 MS DURATION IN EACH DIRECTION OF THREE
CRTHOGONAL AXES. ATP TO VERIFY LEARAGE 1S FPERFORMED AFTER SHOCK AND
VIBRATION TESTING.

IN-VEHICLE TESTING - LINES ARE OVERPRESSURE TESTED WITH COMPONENTS
INSTALLED AT 412% = 432% PEIG. JOINTS ARE LEAER TESTED AT 25040 = 3Qo0gQ
PSIG, L X 10 EXP =7 SCCS GHE MAX LEAKAGE.

OMRSD ~ LONG TERM SYSTEM LEAK TEST (PRESSURE DECAY) IS PERFURMED AFTEER
SYSTEM SERVICING, EACH TURNAROUND, AT FLIGHT lOAD PRESSURE. A THRFE DAY
MINIMUM DECAY TEST IS FERFORMED, WITH S PSI1/DAY MAX LEAKAGE.

(C) THSFECTION

RECETVING INSPFECTION
RAW MATERIAL VERIFIED BY INSPECTION FOR MATERIAL AND FROCESS
CERTIFICATION.
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SHUTTLE CRITICAL ITEMS LIST ~ ORBITER

SIBSYSTEM 1ATMOSFHERIC REVIT. FMEA NQ 06~1C =0171 =3 REV:04/10/88 .

CONTAMINATION CONTROL |
CLEANLINESS 1EVEL 300A PER MAG110-301 AND 100 ML RINSE TESTS VERIFIED BY

INSFECTION.

ASSEMBLY /INSTALIATION

DIMENSIONAL CHECKE PERFORMED BY INSPECTION. MIPS FOR CONCENTRICITY AND
PERPENDICULARITY. BELLEVILIE SPRING FORCES VERIFIED BY INSPECTION.,
DIAMETIR AND THREADS ON LOWER BELIOWS VERIFIED AY INSPECTION, VISUAL
DIMENSIONAL, BHELLOWS RATES AND CHECK ‘FOR BBLISWS CAMAGE PIRFORMED BY
DNSPECTION. NICKEL FINISH ON HELLOWS VIRTEFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATTOR: D . . ; .
RADIOGEAPHIS AND BEMETHANT INSPRSTION OF WRLDS VERTIFIED HY TMRPERCTION .

CRITICAL PROCESSES

PARTS PASSIVATION AND ANODIZING VERIFIED EY INSPECTICN, HEAT TREATMENT
VERIFIED BY INSPECTION. SOLDER CONNECTIONS VERTFIED BY INEPECTION. TIG
WELD SCHEDULE VERIPIED BY INSPECTIOR. APPLICATION OF LUBRICANT ON SEAL
HING VERIFIED BY INSPECTION. .

TESTING Lo
ATF VERIFIED BY INSPECTION.

BEANDLING/PACTACING
HANDLING, PACKAGING, STORAGE AND SHIPPING PROCEDURES ARE VERIFIED.

{D) FAILORE HISTORY

ONE FAILURE HAS QCCURRED: '

ACIT39-010, RB/30/BZ. DURING TEMPERATURE CYCLE TESTING OF AN Wi/RUX G2
SUPZLY PANEL AT THE SUPPLIER TO DETERMINE THE CAUSE OF ANOTHER FAILURE
(AN EXTERNAL LEAK &N S5TS5-31, CAR UIrJ12~-010}), THE POPPETS OF TWO N2
LATCHING VALVES FAILED TO CLOSE UDON COMMAND CURING A LOW TEMP EXCURSION
{=65 F). CAUSE WAS WATER IN THE BELLOWS/POPPET ASSEMELIES. CORRECTIVE
ACTION = ASSEMBLY INSTRUCTION WAS AMENDED TO INCILUDE A VACUUM BRKE AT 180
F'FOR ONT' FOUR PRIOR TO INSTALLINI TEFLON IPCONTRRY SEALS AND TESTING AT
=85 P. SPECIAL WARNING INSTRUCTIONS WERE ISSUED TO CLEANING PERSONNZL To
EXCLUDE WATER FROM THE BELLOWS ASSIMBLY CLEANING FROCEDURE.

(EY OFERATIONAL TUSE
ThRY. — Tt
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